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Abstract of JP9211425 

PROBLEM TO BE SOLVED: To enable the display with high luminance and high contrast with a simple 
method by obtaining the relation between the amplitude voltage and transmittance when a specific AC 
electric field is impressed on a liquid crystal element as a loop of hysteresis and quantitatively relating 
this relation to the electro-optic characteristic of actual driving. SOLUTION: The relation between the 
amplitude voltage and transmittance when the AC electric field by square waves of 25 to 50Hz 
frequency is impressed on the liquid crystal element is obtd. as the loop of the hysteresis by making 
the amplitude voltage gradually larger from 0 volts and making the amplitude voltage gradually smaller 
down to 0 volt when a certain voltage above the satd. amplitude voltage at which the max. 
transmittance of 100% is attained. At this time, &tau (up), &tau (down) indicating steepness and &Delta 
V(N) indicating a hysteresis width are defined by using the amplitude voltage when the transmittance 
attains 10% and 90% respectively by making the amplitude voltage gradually larger and gradually 
smaller. The relation described above is so set as to satisfy &tau (up)<=1.10, &tau (down)<=1.10, 
&Delta V(N)>=0.05. 
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c^£r < i: i — 3f (cffirWlf arSfcL. «0— *t<?>£*IS 
HR L fc«J«£ > &S&i£«te^ B B B «^ T'&o T . 

^^aa^tzsisaa** 25 Hzm: 50 hzbm 

OHHSfcL SB«ff**.-Kyi-b*»4>»»:**<L. ?& B B B 

^^iRAaia* 100% fc & h mmwm&\:)±.<r) h h 
mmzmmitzt>^mimm>m& zm#>i- h ±xm^h 

btfX'Z-, ZCDb£ 

vio%(u P ) : m^w.j±$:m#ji>hfrt>m<!zkt!-< tx 

V90%(u P ) : M$%mi± : $:mX>l'hfrt,md:±Z< LX 

m.j§>mtf 90 %iz$mitzt ztwmwz. 

V90%(down) : MmmKZm%iMmimJ±frt>Wii%'hZ 

< Lx^ii^ 90 %tzmmLtzt£cr>mmmi± 

V10%(down) : HifiimEr «S*«MB*ff3&»i»*iJC/jN$ 

<LXMj§imrf 10 %(U'ML^i;§c7)Jgi(imJE 

r(up) = V90%(up) / V 10% (down) 
r(down)= V90%(down) ./ VlOZ(down) 

AV = V10%(up) - V90%(down) 

AV( N) = AV / V10%(up) 

tmrnttikziz^ 

r(up) S 1.10 . 7- (down) g 1.10 , AV 
( N) 5 0.05 

ixu&Rmm&mihm?. 

[ff^II2J r(up) S 1.08 . AV( N) ^ 

0.10 zmtiix^zzt amk^&m&miim 
[f»*JH3 3 *ifaM±izm^mmtMiR.mm£ 
<D'j?zc<ti>-j3iz&iH)>i!im*:i&i. *<?>-tt0>mmia 

wmt mx Ltz%.mm&ms,comwMW}\int atom 

^Sig^trsaaa** 25 H z J.JUL 50 H z.lTF<?)&&igi 
iz J: § 3S#«# £ Win I b £ cofSHmJE k SiS^M 
mi. ®S«ff«r*#vl-hj^jiifc*$<u 
0«A^jS^ 100% & 5 fiS*i«fi1KEtUt<o* & tES 
KfJif L tz t>4-BU&mtW&£3lt#tl h £X-M<k'h* < 
-t&Z blz£ 0t^f!i>.7.»;l.-7i LT^SvItA 4 

V10%(u P ) : INKE***/!' < LX 



mmmtf 10 %{=siaL^k» assise 

v 90% (up) : HH1;E 2-^*^ h t> £>$itf;A- ^ < LX 
Mr&mtf 90 %(;?'ML7t:k#c7)i5i|i®E 
V90Z(doNn) : MmW.K$:fe*}MmW£frt>m<X'h2 

< ixmmmtf 90 %izmmLtzt$<7)ffl!m& 

v 10% (down) : smE&ttfflsmE *»^>Wijc/h$ 

< LTifil^** 10 %(ci'ML7trk^wigi(il:JE 

AV = V10%(up) - V90%(down) 
AV( N) = AV / V10Z(up) 

( n - k — 1 ) T^mtRnKzmu-t&nm. *sj:tx 

jD"f I) iJO*^^: '9 . 2otLhc 7 )7 V— A(c J; -5T3cSl 
■ft § tlfzWm v h «J ? Xfgiftt i: r 50 H z tLh 100 

h ziTF&7is-2±fflmkxwm-tz>zt£^i (zz 

^mmt) =Nr>. 

v(do : mrie/^ rxuEcote^fi 

0.5 g V(DC) / V 10% (down) g 1.0 
[||*JI4]0.7 g V(DC) / V10%(down) ^ 

m%<?) ( i / 2 ) cofflmk<7)&m%L<7)3:wmmz£z,\z 
immne i *ftsiffl±tm#«ffit jMjr«®j; 

<ryy%< b L-Xlz&mmZBf&L. mz%cr>*ffoW± 
tzMmm 5r ®« L . ^- 0Mfam<r>$-Zc <ki> -Mz 0IS 
5 £'> ;?'*• IS I . -e^-*fc^«tS(3R^«ttfg H H B ^ 
SAL . M(ctRiRW*^^Ci:3e-t§-^li3K«T'jK 

^ l . -e«o— *r cr>m %m.0>— unmi&m t m a l t^r^ 
Km$m&m£ , B m'7-x'$>'>x , *g»)i<50KJ5*i" 300- 1 

000 ^'XhD-^t'it!^*** 10 - 100T'£>9. 
WMW^WMfi* 10 - 500^>-^Xho-AT'J:hi^l:^ 
#3- 10 T*S^k?r^k-r-I.R^«14f?? B 3 B « 

z t *imb?z>mxm 1 ^m&mbMmnf*.mm& 

[0001 3 



t$6f¥9-2 1 14 2 5 



[0002] 

7 4 ^ "v 1989^2S^-L1256 Jf . ( Jpn. J.AppI .Phy 
s., No.2S. p. LI 256. 1989) 3 ♦ 

[0003] mi izKmnm&ffigkoomjimTfoh < 2 

Hi3->, 2 2«JBffi«, 2 3i4?aa4H t . 2 4«fl 
5^<?>iRiKMk 2 5««ftt -yf-tf) (1/2) X'hh< 

*. llS(i^A£KAL£WoSJg£SM±77 
•fcOjLfcH-C**. 3 1 imH&lr . 3 2 3 
3ttl«»fPs. 3 4(iiI^Oi8}IRIi. 3 5{iEPJP 

[0004] E|fij«uaSrit Lfc»rtl««iat:t*A$*i. 

T . ft CiJl $• £■ t Att . 

SJEiEEpJP*.«T'{i07^ia8<7) ( b ) (C^-Ti 3 

l*Jfc:i5CTB8<73 ( a ) , 08<5O ( c ) IC^-T J; ? IZ& 

. -e co— ijcr>mm 3 4 jpjratt 32^ 

3cLT i >l»ffl7t^<7)S(-Ix®-rixJi\ I28<7> ( b ) iztjk 

mfi\ rnscr, ( a > . mscr> ( c ) iz^-tmmM&vxt 
nmftmuT^mmtt#mx'immm%}mz x h 

[0006] Kmm&M£k<?)Kmmmi. m&um 

9 t,z^-?X 0 iz^ftWiZ epflo Lfzt § b J* -r 0 
i/XlzX ^^b^.x'Ji/X<7)1s- , ?>raffl*JEE 

[00 07] 

[ ^Rifif&ik L X 'j b~t Z> fSH ] L*»L iiS. 

m.gm=?- zmm-t h mnmmmimmnmttiz x 

m-yX. m9{,Zm*=ftmzXZ>¥7)l-tX7-\)i> 

Kmnmffift&m^cvms^^n&zfciimzii 
mmx'Z htf. mfcmfr^%.m.mzmmcDmmzi6if& 

[0008] mz . Eftfe(7)y/Jl tXf'J is-Xbzifa 

%Lcr)mm%0M&?>— M^-tm 1 oic^i^c r 



[0009] *3KBtt±iEiIH£-JJfi*U HHt^fgiScO 

w\mtt&i$:m\>^z>ztx\ mmst. m^>byx 
bm^^&Ktmsmvmsji&tt&Btrr h z t z b 

[00 10] 

[ IKS £ mm* h t&xr&n. ] *f6»»^)RiS»lKtt«fl 

Mftffitizm^mmtmiRW&xrfZh-zbv 
<ti>~uizffift)wmzmL. z<7)-tt<7)mwmz%5& 

<^IH3ieiRTaEfir L . 0-.*t^«^««<7)-*"^iSiRfl!l t 

fc««Sr fc R3JSt«ttiifl»^ ot, I COMAS 
^KHiHR^ 25 HzlUJb 50 HzOT^^fCi-S 

mm* ioo% i: =cr * mmwm&vxknh h nmzim 
l fc; h^m±mwmK &mx>i- b * x-wax^ <-?&z 

t izX Dtxf'J i/xcr»\,-7°t ixn& Z t ifc$ . 

Z<7)t£ 

vioMup) : mmmi±zmtffr bfrbmv:** < lx 
ws&& io %t,zmmLfzt£<7)n<mm& 
v9o%(u P ) : mmm&^m^ji b npt>mx±* < lx 
m&mtf 90 %izmmLtzt£<7)mmm& 

V90%(down) : M<mm&£tmM1ia'mE.frt 3 Wi<k'l^ < 

l x m^mtf 90% tzmm itztz ^mmms 

Vl07.(down) : M^mK£§ffilM1®W±frC>M<!K'l^ < 

i xm&mtf io%izmm i tztz <r>m<mm± 
t l . zti*m<< >x. 

r(u P ) = V90%(up) /' VlOSI(down) 
r(down) = V90%(down) / V 10% (down) 
AV = VlO^(up) - V90%(down) 

AV( N) = AV / V10%(up) 

tfcmitztziz. 

? (up) g 1.10 . r(dowri) S 1.10 . AV( 
N) § 0.05 

SriSfcLToS. mzmzKiz. 

r<up) S 1.0S . AVI N) S 0.10 

[00 1 1] S(C i^ASH^ 1 

zyji iooh zOT«7 i, -Ajgi£!ireiEK-t£c: a- 
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/ 7l/-A«=Nr) . 

v(dc) : ms/w rxm&^mim. 

0.5 g V(DC) / V10%(down) g 1.0 
ZffitzlT^Z. mzM£L<li. 

0.7 S V(DC) / V10%(dowri) S 1.0 
2- p/c L T I > & i> <7)Z'$> h <. 

[ 0 0 1 2 ] JOiT. f- 'J ? XlgffttC fciti) 7 U 

-Ajg»»tf> ( 1/2 ) osjsaatcosegjft^sis-ffK: 

J; S t 'J y x Wl/-r^ffln|, I i *>1i — 
L . Z<7)Mffim<V'J?% <ti> — Jrt: 01k 5 1'> 

cr>mm%cr>jj fat Ltm®.* t &Kmnw& 
m&m=f-x*fo->T . immnf&mw 300- 1000 
xy\3-j*x*\mm.m i 10 - ioo-t^o. mmmcom 

J¥# { 10 - SOOtfy^-Xho-ATJtfS^P** 3— 10 
[00 14] 

ii, HI 0(c5jctJ: pfc:-t<7MB*L tXr-y>x$i. H 

[0015] l*» u m2tz^tx o t . fflieR^ 25 

Hz ELL 50 Hz.LTF0»BfmG.X. SH 
* 100%fc«ritt*iHilKEJa±<oA4lKEE{ci!BiLfc 
J: Otf'in&tXT-'Ji-x^-r CJilT. SfStx 
VIOK(up) : mmW£t:3&#Il>hil>t>Md&z£ < LT 

ass*** 10 %(c£ijj§i ££ ^owgmJE 

V90%(u P ) : *Il©®EE£^*7l' hirt>Mifck& < I T 
j§3§W/ 90 %i:?JIU>:}: £OHtS«JI 
V90K(dowi) : M^m&Z&laMmm&frhWitt'hZ < 
I f 90% (cjiJJt L # <7>«HmfiE 

L T&iB&tf 10%(2?iJS L >t k & <Z>JBIB«E 

■r(up) = V90S(up) / V 102 (down) 
r(down)= V90%(down) / V 10°; (down) 
AV = V10X(up) - V90%(down) 



AV( N) = AV / V10%(up) 

rafimff^^-rvi0%(up) . V90%(up) , V90%(down) 

. V10%(down) , 
MmitZ^-friup). r(down). kXf >JisXffi&v?t 

av. av< n> t>K mm<Dmmiztew&mfmmm. 

[0016] ttz, mmommt lt03(c^j: e> 
msm&^mwt^mmt^m <n-k-i > T^nm 

Igifttciot 50 HzJ,Xh 100H zJ3LT<7)7^-A^ 
T"£>!>V(DC)<Dffi£. V(DC) / V10%(down) t Op 

[00 17] *Lt. ia2^®&bX7"'J^X<5Dii^ 

Sit k , ia 3 co^i^mtt^B^mssEv hv? 7mm<r> ? 
is-^mfemzitm-zztizj:*)^ #^vh»j^xig 
»(:fc{ti»7W-A)gsD!« (1/2) cofflmin&B 
m<7>3iwmmz&hmB%itx7-vi'Xz:m^T, m% 

[0018] RaiBrettaa^fciti^T . s^tt^ra 

«^5r l^ig L T S-3<4;t j&qgHT* l» . 

[00 19] 

cui <r>nffi.<?mm~) amtsi <r)mM.<r>w.m~) <r>w. 

SfRffiffi 1 3 b i DSr&v h U 7 y^nWmmi^V. 
Tv>£« lOalililM, 1 ObtiTflSffl^. 1 
1 a{i±Sl£, 1 1 b(iTK«, 1 2\tfiv-V 

m. 1 4Ufttn, 1 5«sisji» N 1 6»KSfimcttjs 

B B H ii. 1 7{i3t«T*&« 

[ 0 0 2 0 ] SIR 1 1 a . llbt lt#7XlS?rffl 
— •rjilfm&lBtfLl . x^>±lzmWil 3a . 13bt 
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LT. A ■ m ■ Y ( 1 TO) a-ffM 

U 5Et=. ^RK^a:±^i:-r-g»^«)Kl 4 
fcf. RTZ- 1 , mki\L$CLm (ft) Ml £ 1000 
^hD-A^)f$T'«U:. >?-£0±C EfrJSIl 5 
■b LT<"KlM S. K C^iJi\ LX-5400. HA-ftaK 
(1*) iHi^U ttjRCtO 500^>^Xha-A 
nmfrTBf&lfz* ZIX. ffifaill 5c7)Ji5rl.-3>- 
arfflv^Elfs^ t*> Affile J; 0 N 7 t > ?yi\fitf±T<?) 

Lfc. R^«ttM B B B ®l 6 tlX. TFMHPOBC 

mzm^K m&Mnwxa \.5um tttz< zlx. ± 

Mffi%M\ OatUNPF-EGl 225DU-AG 

25 csmmx («) m: *m\>\ *^««tfc*>2ri»i# 

yty/Hfab^mzKhk otfiiL, TWflDfcKl 
0btUNPF-EG1 225DU t B3KCT (1*) 

[0021 ] JSLhOM^^l 0«^R^I^«14«g H H B {C 
± SSHH^fc:** LT . 12 2 J: 3 & , JU&ifc 30 

J:3=5r, y^-^mmt. 60 Hz. jSfl?mffi*i!t 480* 
(t*— r-r-Jtl /4 8 0 ) . 'UTXit ( 1/ 

4) . K = 0<7)#iiEvh 'J^X^ISfCj; 

x h Sr t Sttff -C'iO^ > h7^h b *$<rM ftj&i@m 

ZWMLtz. r(u P ). r(down). AV( N) tr7>h7 

Xh. fttt7t>mj§im<7)M&*:. H4co ( a ) — ( c ) 

tm5CO ( a ) — ( c ) (-^-f<. 
[00 22] .1*1 J; 9. r(up)>AV( N) IZlit IX 

3> h7XhKii^^<. r(down){i±t LTffiW 

IS* i 0 . R5l»*tt»a*^3&«. 

r(up ) g 1.10 . r(dbwn) ^ 1.10 . AV( 

N) 2? 0.05 

r(up) S 1.08 , AVI N) 2 0.10 

[0023] tm2cr>mmcomm') mz. mwmm 

ariMAT , @3tc^J: 53r#ttv V 'J 9 xmWii CSS 

<?>:*: # $ V ( DC) £ ^ T . # D C .> < 4 T .X X'<7)&7< 
a> hyXh&fflfcLtz.. V(DC) / VlOS(down) £ 



[0024] iofcyi «t o . Ratswttatft*^-* 1 

0.5 ^ V(DC) / V10%(dowri) § 1.0 

ZffitzLX^hbZ. ^{CM*L<(±. 

0.7 ^ V(DC) / V10%(down) g 1.0 

Zffitz LX t »l> # t3 . iS^r? y h yX h ^Vkhfi-h Z\ 

btffofr-otz. 

[0025] Cm3cr>mt&cr>BBl ZCO m3<r>mfc<7) 

mm~y xn cmi<omm<DBmi coKm^mm&ikm^ 
cojffj&^fr o *> , mm 1 4 1 si*ii« i 5 omi b m 

fc *<isr n k t 9 xn&sit £%ztx^ tmmoit 
^pcy'j3>, ■f-?>&&m&Lx. ittmrnzzz 

[0026] ^O^*. ^M^MJS* J 300- 1000 # 
y^hn-At'Jtl^m^' 10 -100T'$>0. ffi|6l)Si 
<r>mi¥& 10 — 500^->j7"Xho-AT'iti^S^^ 3- 

lOfc v^dftff^SSfc-TfcSt:. Sfttxf'Jy^t 

'Sm^zktt- zmtrtz b tfx-% x. m^yhyxhxm 

[0027] ±iec7)#HM<7)^-CJi:. }SEAX?(^jft 
Sc*-* 30 Hz<0®E^C;:J;£35#«#£EK!raU 71/- 
60 HzT«a»Lfc*f, «fi*?fc:JS8afe&* 25 
HztXh 30 Hz. ifeti 30 HzJ^Xh 50 Hz WTO 

ftmrnzx &3c.wmRzwmtx hiMbrnmnmntfi 
looH z y.TT'iEiij-r h z b x*mmni&%:rfnt>tLtz „ 

[0028] 

^<i. **|idiii±t:li-9«Sfca!lR«ttJ: D^Svb'J? 

bi>~jrtzw.ft%m$:i&L. %<v-n<vmmmz£tfm 
mm&^nx l . mzmmtfmAzw3ii-?z>~ft<7) 
mymx-mft i . %<r>-n<n>m%mjn--H<r>\mMb m 

mm* b h wm*w&m.&m=tx'fo ~> x . z com&m? 
izmmw 25 Hzia± 50 h z arcommmz j: ^.35 
sr wfl d l t & cvmwmK b mimcD mrni z . s 

m%b%&mmmmmE.u±c>)fo&ni±.iz§mi 

lz&<0feWSitX7-<)i>Xb LXm&ZbtfX'Z, ZCD 
b ^ 

r(up) = V90%(up) ,/ VlOX(down) 
r(dcHMn) = V90%(down) /V10%(down) 
AV = Y10%(u P ) -V90%(down) 

AV( N) = AV / V10%(up) 



(6) 



114 25 



r(u P ) S 1.10 , r(down) S 1.10 . AV( 
N) S 0.15 

r(up) g 1.08 . AV( N) § 0.10 
.1 

ratisia < n — k - i ) wimmmnzmwt&m 
mm&zmu-t&mm- t>%K>. i^xicnw-Mz 
zkll looH z tiTW7 u-j±mmiZ'mm-?& ztz 

0.5 S V(DC) / V10%(down) S 1.0 

0.7 S V(DC) / V10%(down) S 1.0 
SrP^-rifct=«J: 0. iS^^h^Xh ^:igJ&££^f.g> 
[0030] ^<ot#. tm-vbvrxmsnz&v&y 
i—j^mmmco < 1/2) o/g«7>*gi*&o3<#m# 

[003 1 ] — *tifrj®±(c^«@tS^«@J; ») 

ffits, ^m^?><n\\/gmfrhts:hmm<mm-if 300 

— 1000 ^>^hD-AT-iti^m** J 10 — 100T*$> 

#7*5-a^&&ffifa)i|CDj^/I# 10 — 500jr>-^h 
o-ATitf^Pfr' 3~ 10 k-t&i,<7)X'hZ>££, t 



[02 ] mmm<r>Bmizt5tf&K%imniiffi£' B iz&m%i 
us] mmmnBmiz&tf&fcmnn&ffi&m^-tom 

[ 04 ] [BlliSfe^ffitCfctt r (up) , r (down) . A V 
( N) £3>h7Xh<7)|I3Gfm 

[05] |S||ISfeojg®{c:io(t^ r (up) % r (down) , a v 

( n) kmtt*>mmm<r>mim. 

[06] Sg2(50HSfi<7)^®^(tSV(DC) / V10% 
(down) k?>b : 7Xh<Dffli%ffl. 

[07] R3st^me?g B B H c7)^0„ 

[08] K^i^mtt^^co^^jsa^^-r^i. 

[09] K&mn&mgkmTizE.ftWiZ mm,tzt$e> 

[010] RSSBWttiWHR^tiHfljftS-eiiinLfct^ 



1 0 a 




1 0b 




1 1 a 




1 1 b 




1 2 




1 3a 




1 3b 


mvmm 


1 4 


amm 


1 5 




1 6 




1 7 


km 


2 1 


zi—y 


2 2 


mm* 


23 




24 




25 


miV y1-<7) ( 1/2 ) 


3 1 




3 2 






a»fl«p s 


34 




3 5 





[07] 

21 22 23 

< c- > 
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[Ell] [122] 
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[03] 

( a ) s.mmmmmiz.maanimEE. ureas-rams) 



( b) («^«*KWftrr*«EE) 





1 



Vc :#»fl«BE 



-V c 



V c = bV s 
(b : 

*<H Txjfc) 



(c) mtms. (M9mmizeMsrtzm&) 



1 : T = N 



(N = K=1) K 



V(DC) 



!-V (DC) 



(a) 



(W 



(c) 



[04] 





5 0-, 




4 0- 






> 


30- 






X 


20- 




1 0- 






0- 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



